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Children are more vulnerable to toxins


Ø Children	eat,	drink,	and	breathe	more	than	adults	per	kilogram/pound	of	body	
weight,	in	other	words,	they	are	exposed	to	more	toxins	for	their	size.	

Ø Children	put	objects	in	their	mouths	and	play	on	the	floor	or	in	the	soil	outside	
exposing	them	to	greater	risk.	

Ø Immune	processes	that	address	chemicals	in	the	body	aren’t	fully	developed	
yet	in	children	(absorpCon,	distribuCon,	metabolize	and	excreCon).	

Ø Developmental	processes	in	utero	and	in	those	of	small	children	are	more	
sensiCve	to	toxin	exposure.	
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	By	protec*ng	children,	we	may	also	improve	their	health	as	adults.	Most	
scien*sts	agree	that	both	the	environment	and	gene/cs	play	a	role	in	the	
development	of	disease	and	disorders,	and	since	we	can’t	change	our	genes,	
iden/fying	and	managing	exposure	to	environmental	toxins	offers	the	best	
hope	for	preven/on.	
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Children are more vulnerable to toxins

Ø Environmental	health	researchers	now	recognize	that	low	level	exposures,	
especially	during	early	developmental	growth	periods,	such	as	in	utero	or	
neonatal,	can	have	long-las7ng	effects.		

Ø Research	evoluCon	demonstrates	that	environmental	health	effects	are	
complex—not	a	simple	relaConship	between	a	parCcular	type	and	amount	of	
exposure	and	disease	and	that	combined	chemical	exposures	affect	growth	and	
development	in	ways	not	previously	recognized.	
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Disease and disorders with 
environmental components

Ø Asthma	and	allergies	

Ø AuCsm	

Ø Cancer	
Ø Childhood	obesity	
Ø EpigeneCc	mechanisms	

Ø Neurodevelopmental	disorders	
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Neurodevelopmental Disorders 
PolyaromaFc Hydrocarbons (PAHs)

PAHs	-	a	group	of	~100	different	chemicals	that	are	formed	during	the	incomplete	
burning	of	coal,	oil	and	gas,	garbage,	or	other	organic	substances	like	tobacco	or	

charbroiled	meat.	

Ø Prenatal	exposure	to	PAHs	showed	reduced	birth	weight	and	head	circumference	in	
African-American	babies	born	to	women	who	were	highly	exposed	to	air	pollutants.	
(Perera	et	al.,	2003).	

Ø Children	with	high	prenatal	exposure	to	PAHs	had																																															
significantly	lower	test	scores	at	age	3	on	the	Bayley																																																										
test	for	cogni7ve	development	and	were	more	likely																																																													
to	be	developmentally	delayed	(Perera	et	al.,	2006).	
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Neurodevelopmental Disorders 
Chlorpyrifos and Diazinon (InsecFcides)

Chlorpyrifos	is	used	to	control	termites,	roaches,	mosquitos,	lice,	grubs,																										
cut-worms,	and	corn	rootworms.		

Diazinon	is	used	to	control	roaches,	ants,	silverfish,	and	fleas.	

Ø Prenatal	exposure	to	chlorpyrifos	and	diazinon	reduced	birth	weight	by	an	average	of	
6.6	ounces	-	the	equivalent	weight	reducCon	seen	in	babies	born	to	women	who	
smoked	(WhyaX	et	al.,	2004).	

Ø Children	prenatally	exposed	to	high	levels	of	chlorpyrifos	experienced	delays	in	both	
psychomotor	and	cogni7ve	development,	manifested	symptoms	of	ADHD,	and	
pervasive	developmental	disorders	at	age	3.		

Ø Although	the	EPA	banned	residenCal	use	of	chlorpyrifos	in	2001,	this	pesCcide	is	sCll	
widely	used	in	agriculture	(Rauh	et	al.,	2006).	
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Neurodevelopmental Disorders 
Lead 

Lead	-	Human	ac*vity	from	mining,	burning	fossil	fuels	and	manufacturing	has	caused	it	
to	become	more	widespread.	Lead	was	also	once	a	key	ingredient	in	paint	and	gasoline	

and	is	s*ll	used	in	baHeries,	solder,	pipes,	poHery,	roofing	materials	and	some	cosme*cs.	

Ø Lead	exposure	impairs	brain	development	and	interferes	with	neurotransmi@er	
systems	(Reyes	2015).		

Ø Previous	research	has	linked	the	biochemical	and	neurological	effects	of	lead	exposure	
to	impulsivity,	behavioral	problems,	hyperac7vity,	and	impaired	cogni7on,	all	of	
which	are	associated	with	crime.		

Ø Cecil	et	al.	(2008)	find	that	childhood	blood	lead	is	negaCvely	correlated	with	adult	
brain	volume	in	regions	associated	with	execuCve	funcCon,	ADHD,	and	childhood	
behavioral	problems.		
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Neurodevelopmental Disorders 
Lead 


Ø Lead's	effect	on	impulse	control	stems	in	part	from	its	ability	to	mimic	calcium,	
which	acCvates	and	mediates	the	transmission	of	nerve	signals	(Troesken	2006).	
	 Lead's	effects	on	nerve	conduc*on,"	writes	Troesken,	“could	help	explain	the	
finding	that	lead	levels	are	four	/mes	higher	among	convicted	juvenile	
offenders	than	among	non-delinquent	high	school	students.”	

Ø Needleman	et	al.	(1996),	X-rayed	the	bones	of	212	boys	in	PiXsburgh,	finding	
that	boys	with	high	bone	lead	measurements	exhibited	more	delinquent,	
aggressive,	internalizing,	and	externalizing	behavior	than	otherwise	similar	
boys.	Burns	et	al.	(1999)	replicated	these	findings	in	a	study	of	children	in	
Australia.		
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Neurodevelopmental Disorders 
Lead 


Ø A	large	body	of	literature	connects	lead	exposure	to	ADHD	(Goodlad	et	al.	
2013).	Braun	et	al.	(2006),	documenCng	significant	dose-response	relaConships	
between	childhood	lead	exposure	and	ADHD.		

Ø Mendelsohn	et	al.	(1998)	and	Nigg	et	al.	(2010)	report	a	posiCve	associaCon	
between	blood	lead	and	hyperac7vity,	distrac7bility,	and	low	frustra7on	
tolerance	in	very	young	children.		

Ø Children	with	ADHD,	par7cularly	those	who	exhibit	early	behavioral	
problems,	are	more	likely	than	comparable	children	to	become	involved	in	
crime	(MoffiX	1990).	
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Neurodevelopmental Disorders 
Lead


Ø Several	studies	report	a	negaCve	relaConship	between	lead	exposure	and	IQ	
scores,	with	no	evidence	of	a	threshold	below	which	lead	exposure	does	not	
affect	cogni7on	(Needleman	and	Gatsonis	1990;	Bellinger	et	al.	1992;	Pocock	et	
al.	1994;	Schwartz	1994;	Lanphear	et	al.	2000;	Canfield	et	al.	2003;	Lanphear	et	
al.	2005).		
Ø “IQ	scores	are	strongly	related	to	the	cluster	of	neuropsychological	abili*es	
known	as	‘execu*ve	func*ons,’	whose	impairment	will	produce	an	inaAen/ve,	
impulsive	child	who	has	difficulty	considering	the	future	implica/ons	of	his	or	
her	acts"	(Lynam	et	al.	1993).	Lyman	study	suggests	that	measures	of	IQ	may	
indirectly	capture	the	effects	of	impulse	control	on	crime.	
Ø A	large	body	of	experimental	literature	on	non-human	animals	has	yielded	
results	consistent	with	those	reported	in	observaConal	studies	of	humans.	
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Neurodevelopmental Disorders 
Mercury


(U.S.	EPA	2016)	

Ø Infants	in	the	womb	can	be	exposed	to	methylmercury	when	their	mothers	eat	fish	and	
shellfish	that	contain	methylmercury.		

Ø This	exposure	can	adversely	affect	unborn	infants'	growing	brains	and	nervous	systems.		
These	systems	may	be	more	vulnerable	to	methylmercury	than	the	brains	and	nervous	systems	
of	adults.	

Ø Children	exposed	to	methylmercury	while	they	are	in	the	womb	can	have	impacts	to	their:	
◦  cogni7ve	thinking	
◦  memory	
◦  a@en7on	
◦  language	
◦  fine	motor	skills	
◦  visual	spa7al	skills	
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Neurodevelopmental Disorders 
Methamphetamine


	 Prenatally	meth-exposed	children	were	found	more	likely	to	be	emo7onally	reac7ve,	
anxious,	and	depressed	at	age	3	and	they	were	more	likely	to	show	aggressive	
behavior	and	symptoms	of	ADHD	at	age	5.		

	 “Iden*fying	meth-exposed	children	early	on	would	be	a	big	help,”	the	researcher	stated,	
“because	it's	much	easier	to	correct	behavior	problems	in	preschoolers	through	

paren*ng	classes	and	other	interven*ons	than	it	is	in	older	children.	This	is	a	*me	when	

you	can	really	make	a	difference	in	children's	lives.“	

	 American	Academy	of	Pediatrics	(2012)	
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Neurodevelopmental Disorders 
Methamphetamine

Ø Primary	routes	of	exposure	for	young	children	include	inhalaCon	from	second-hand	
smoke,	accidental	ingesCon,	skin	absorpCon	through	direct	contact,	and	food	and	
beverage	contaminaCon.		

Ø Children	living	in	meth	labs	are	at	extremely	high	risk	of	a	wide	range	of	serious	
negaCve	consequences	including	poisoning,	homicides,	and	accidental	deaths	and	
burns	due	to	home-based	methamphetamine	lab	fires	and	explosions	(El	Paso	
Intelligence	Center	[EPIC]	NaConal	ClandesCne	Laboratory	Seizure	System,	2004).	

Ø Consequences	of	exposure	to	the	toxic	precursor	chemicals	can	include	poisoning,	
burns,	and	lung	irritaCon;	damage	to	the	liver,	kidneys,	heart,	brain,	and	immune	
system;	cancers	such	as	lymphoma	and	leukemia;	bone	marrow	suppression	resulCng	
in	anemia	and	increased	risk	of	infecCons;	and	developmental	and	growth	problems	
(Drug	Endangered	Children,	2000).	
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Neurodevelopmental Disorders 
Methamphetamine

Ø Approximately	55%	of	children	removed	from	home-based	methamphetamine	
labs	test	posi7ve	for	toxic	levels	of	chemicals	in	their	bodies	(Child	Abuse	Negl.	
2014	Nov;	38(11):	1872-1883).	

Ø Children	of	drug-dependent	parents	are	at	high-risk	to	con7nue	
intergenera7onal	pa@erns	of	drug	abuse,																																																								
criminal	behaviors,	and	neglecVul																																																																					
paren7ng	(Dunn	et	al.,	2002,																																																																																
Greene,	Haney,	&	Hurtado,	2000).	
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Neurodevelopmental Disorders 
Methamphetamine

Ø Prenatal	exposure	to	meth	is	associated	with	an	increase	in	premature	delivery,	
complica7ons	during	pregnancy,	altered	neonatal	behavioral	pa@erns	(e.g.,	abnormal	
reflexes	and	extreme	irritability),	low	birth	weight,	and	smaller	head	circumference	
(Hohman	et	al.,	2004;	Smith	et	al.,	2003).	

Ø Lester	and	associates	(2006)	found	that	effects	of	meth	exposure	differed	with	regard	
to	specific	trimesters.	Exposure	during	the	first	trimester	was	related	to	more	signs	of	
stress	in	infants.	Use	during	the	second	trimester	was	associated	with	more	lethargy	in	
infants.	Use	in	the	third	trimester	was	related	to	poorer	quality	of	movement	and	
greater	physiological	stress.	

Ø The	risks	that	these	children	face	also	include	the	unknown	incidence	of	physical	and	
sexual	abuse,	post-trauma7c	stress	disorder	(PTSD),	neurological	problems,	and	
learning	disabili7es.	
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2014	Data	
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Table	5.1	illustrates	
associaCons	found	
between	19	selected	risk	
factors	and	5	problem	
behaviors.	Check	marks	
indicate	where	at	least	
two	well-designed,	
published	research	
studies	have	shown	a	
link	between	the	risk	
factor	and	the	problem	
behavior.		
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The 2014 risk and 
protective scores for the 
State of Nebraska are 
displayed by grade. The 
scores for the risk factors 
indicate the proportion of 
students that are at risk in 
this area. Conversely, the 
protective factor scores 
represent the proportion of 
students that have this 
protective buffer in their lives. 	
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ProtecFng Children
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Children’s Environmental Health and 
Disease PrevenFon Research Centers

Ø The	centers	connect	basic	scienCsts,	behavioral	scienCsts,	social	scienCsts,	
pediatricians	and	other	clinicians,	and	public	health	professionals,	who	work	together	
to	improve	the	health	and	environments	of	children.		

Ø The	centers	apply	community-based,	parCcipatory	research	techniques	in	which	
community	organizaCon	partners	play	a	vital	role	in	informing,	implemenCng,	and	
sharing	what	the	findings	mean.		

Ø Each	center	has	a	designated	physician	scienCst	to	ensure	research	is	translated	into	
pracCcal	informaCon	for	health	care	providers.		

Ø ContribuCons	from	this	unique	naConal	network	of	research	centers	lead	to	long-term	
economic	and	social	benefits	along	with	improved	health.	

Funding	–	Na*onal	Ins*tutes	of	Health	and	the	U.S.	Dept.	of	Health	&	Human	Services	
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How can I reduce my child's exposure to 
PAHs?  

It	is	difficult	to	avoid	exposure	to	PAHs	since	they	are	found	throughout	the	environment.	
However,	you	can	significantly	reduce	your	child's	exposure	by	avoiding	certain	areas	and	by	
modifying	some	home	and	recreaConal	acCviCes.		

Ø Avoid	smoke	from	wood	fires,	whether	from	home	heaCng	or	for	recreaConal	purposes.		

Ø Avoid	exposure	to	automobile	exhaust	and	areas	of	high	traffic	congesCon.		

Ø Avoid	areas	where	asphalt	road	construcCon	or	tar	roofing	is	occurring.		
Ø If	you	smoke,	smoke	outdoors	and	in	areas	away	from	children.	Avoid	areas	where	your	child	
may	be	exposed	to	secondhand	smoke.		

Ø Prepare	foods	by	slower	cooking	over	low	heat,	rather	than	by	charring	or																	grilling	
food.		

Ø Avoid	skin	contact	with	soot.		

33	



 
 
 
 
 
 
 
 
How can I protect my child from                
exposure to lead and mercury?

Ø Dust	areas	in	your	home	regularly.	Wet	wash	window	wells,	sills,	and	floors.		

Ø If	you	smoke,	smoke	outdoors	away	from	children	and	avoid	areas	where	your	child																																																											
may	be	exposed	to	secondhand	smoke.		

Ø Wash	your	child's	hands	with	soap	and	water	before	eaCng,	naps,	and	bedCme.		

Ø Wash	boXles,	teething	rings,	and	toys	with	soap	and	water.		

Ø Don't	let	your	child	eat	or	chew	on	anything	that	may	have	lead	paint	on	it.	Look	for	teeth	marks	on	the	woodwork	in	
your	home.		

Ø Take	your	shoes	off	at	the	door	so	that	soil	and	dust	are	not	tracked	into	the	house.		
Ø Make	sure	that	your	child	has	a	balanced	diet	that	includes	enough	calcium,	iron,	protein,	and	zinc.	NutriConal	
deficiencies	can	increase	the	absorpCon	and	the	effects	of	exposure	to	harmful	metals.		

Ø Use	care	when	handling	and	disposing	of	thermometers,	baXeries,	and	other	consumer	products	that	contain	mercury,	
cadmium,	or	lead.		

Ø If	you	have	hobbies	that	involve	welding,	soldering,	or	ceramic	or	glass	glazing,	perform	them	outside	the	home	or	in	a	
well-venClated	area	away	from	children.		

Ø Adults	working	in	jobs	where	metals	are	used	should	shower	and	change	clothes	and	shoes	before	coming	home.	This	
includes	painters,	remodelers,	and	workers	in	smelters,	baXery	plants,	radiator,	or	auto	body	shops.		
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How can I reduce my child's exposure               
to pesFcides? 

Ø Prevent	pests	from	entering	a	building	by	closing	or	sealing	openings.		
Ø Eliminate	sources	of	food	and	moisture	so	that	the	environment	is	not																																							
conducive	to	pests.		
Ø Use	physical	means	to	control	pests,	such	as	fly	swaXers,	whenever	possible,	but	if	you	use	pesCcide	
products:		
•  Try	horCcultural	oils	and	diatomaceous	earth	or	non-broadcast	products	such	as	baits	or	traps		
•  Read	and	follow	all	label	instrucCons,	including	the	proper	use	of	the	product,	the	locaCon	for	applicaCon,	the	
quanCty	to	be	applied,	the	frequency	of	applicaCon,	the	method	of	applicaCon,	and	the	Cme-delay	prior	to	
reentry	of	treated	areas		

•  Remove	food,	dishes,	toys,	and	other	objects	before	treaCng	indoors		

Ø Wash	fruits	and	vegetables	thoroughly	before	eaCng	them.		
Ø Avoid	treated	areas	during	and	aqer	treatment.		
Ø Remove	shoes	at	the	door	so	that	soil	and	dust	are	not	tracked	into	the	house.		
Ø Ensure	that	pesCcide	products	are	stored	in	safe	containers	and	in	places	where	children	do	not	
have	access	to	them.		
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Methamphetamine Exposure?

Ø Nebraska	is	one	of	only	11	states	that	has	regulaCons	(13	have	guidelines)	to	
help	ensure	that	former	methamphetamine	laboratories,	found	in	motels,	
rental	properCes,	etc.,	are	properly	decontaminated	so	they	are	safe	for	
occupaCon.	

Ø These	labs	are	discovered	following	a	seizure	by	local,	state,	or	federal	law	
enforcement	officers.		

Ø Many	labs	go	undetected	and	new	tenants	and																																												
property	owners	are	made	aware	of	the	issue	only																																																
aqer	moving	in	and	they	are	noCfied	by	neighbors.	

Ø Please	contact	me	if	you	want	informaCon	on																																																						
tesCng	a	property.	
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Thank	you!	
	

	 	 	 	 	 		
Sue	Dempsey,	MS	
Risk	Assessment/Toxicology	
NE	Dept.	of	Health	&	Human	Services	
sue.dempsey@nebraska.gov		
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